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The clownJishes that belong to the 
family Pomacentrtdae and sut^amily 
Amphiprtonae, are class0ed into two 
genera. These are Amphiprion and 
Premnas. The Maroon clown, 
Premnas biaculeatus is the sole 
member in the genus Premnas. It is 
commonly known as "Spine-Cheek 
A nem one J is h ”, because o f the 
presence of a pair t f  long spines on 
its preoperculum. They have very 
striking bright red to maroon 
colouration on the entire body and 
f in s ,  dem arcated abruptly with  
relatively narrow white to golden 
yellow  bands. This colouration 
pattern makes them a s  one o f the 
most attractive species among the 
marine ornamental clown fish es . 
P.biaculeatus is know n to have  
symbiotic relationship lotth bulb- 
tipped or purple base sea anemone 
Entacm aea quadricolor and both 
have wide distribution from  Indo- 
W est Pacific to Indo-Australian  
Archipelago including India, 
M yanmar, Thailand, Malaysia, 
Indonesia, Philippines, New Guinea, 
New Britain, Solomon Islands, 
Vanuatu, and Australia (northern 
Queensland) (Fautin and Allen 1997). 
Being a  protandric hermaphrodite, its 
males are much smaller thanfemales 
and are brighter red with brilliant 
white or golden yellow stripes. Under 
integrated hatchery operations, pair 
formation, broodstock development 
breeding qf P.biaculeatus has been 
successfully achieved and Juveniles 
o f the f i s h  were produced in the 
Marine Hatchery o f Central Marine 
Fisheries Research Institute, Kochi.
This is the f ir s t  report on the 
captive breeding of P.biaculeatus in 
India.
Pair Form ation and 
Broodstock Development
Pair formation of P. biaculeatus 
was carried  ou t by establishing 
social groups of different age groups 
In 500 litre FRP tanks fitted with 
biological filter and by providing sea 
anemone (Heteractis magniflca) as 
the host to reduce the aggression. 
Pairs formed were then transferred
F I g I . A  pair of P. biaculeatus with 
newly spawned eggs deposited on 
earthen pot
Fig 4. i\^icroscopic view of capsuie 
shaped eggs of P. biaculeatus after 
24 hrs of fertiiisation
Fig 2. Three day oid egg cluster 
showing black colouration
Fig 5. Larvae emerging from the 
egg capsule
Fig 3. Silvery egg cluster on final 
day of Incubation
to separate 500 litre capacity glass 
aquaria for broodstock development 
with provision of H. magniflca as host 
sea anemone. The broodstock was fed 
wet feeds such  as m ussel meat, 
shrimp and clam meat at the rate of 
10% of their body weight In split 
doses, 4 times per day. They were ^so  
given live feeds i.e., artem la and 
rotifers, after bioencapsulation with 
vitamins, minerals and fatty adds.
(contd on page 57)
Fig 6. Newly hatched larva of P. 
biaculeatus
Fig 7. IHatchery produced juveniles 
showing adult colouration and 
banding pattern
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T h e  s t a n d a r d  l e n g t h  o f  t h e  
fem ales  varied  b e tw e en  120 to  150 
m m  (p re su m p tiv e  fem ales) a n d  th a t  
of m ale  va r ied  b e tw een  55  to 7 0  m m  
( p r e s u m p t i v e  m a l e s ) .  T h e  
p r e s u m p t i v e  f e m a le s  a n d  m a le s  
w ere  a d m i n i s t e r e d  w i th  e s t r o g e n  
anci t e s t o s t e r o n e  r e s p e c t i v e l y  
in t r a m u s c u la r ly  a t  in te rv a ls  o f  every 
3 0  d a y s  to  a c c e l e r a t e  t h e  
d e v e lo p m e n t  o f  g o n a d s  (ovaiy a n d  
testis)  a n d  se x u a l  m a tu r a t io n .  E ach  
b ro o d s to c k  t a n k  w a s  p rovided  with 
ti les a n d  e a r th e n  p o ts  for th e  egg 
d e p o s i t io n .
Breeding
T h e  p a i r s  b r e d  s u c c e s s f u l l y  
u n d e r  cap tive  co n d i t ions ,  w ith in  a 
period  of 4 to  6  m o n t h s  o f  rearing .  
In one b ree d in g  event,  th e y  laid  115 
n u m b e r s  o f  c a p s u le  s h a p e d  eggs in 
(he llrst sp a w n in g  a t  15 0 0 h r s  du r in g  
d ay  lim e a n d  th e  s p a w n in g  las ted  
for o n e  to o n e  a n d  a  h a l f  h o u r .  The  
newly sp a w n e d  eggs were b r igh t  r e d /  
b ro w n ish  r e d /  m a ro o n  in co lo u r  for 
th e  initial two d a y s  (Fig 1) a n d  a s  
th e  em bryo  developed, th e s e  tu rn e d  
to b lack  on  3 rd  to 4 “' d a y  (P'ig 2) an d  
l a te r  t u r n e d  to  s ilvery  co lou r .  On 
5 l h  to 6"’ d a y  o f  i n c u b a t i o n ,  th e  
la rvae 's  la rge  eyes a n d  th e  glowing 
eyes o f  th e  develo |) ing  la rv a e  inside  
th e  egg c a p s u le  Were c learly  visible 
w h en  viewed froni a  s h o r t  d is ta n c e  
(P'lg 3). T h e  egg size r a n g e d  be tw een  
2 .7 8  lo  3 .0  m m  hi l e n g th  w ith  a 
w idth  of 1.1 to 1.5 m m  (Fig 4) an d  
a t t a c h e d  to  t h e  s u r f a c e  o f  t h e  
e a r t l i e n  p o ts  w i th  a  s t a lk .  In th e  
s u b s e q u e n t  sp a w h ln g .  th e  n u m b e r  
of eggs p ro d u ce d  vt\ried b e tw een  150 
to 1 .0 0 0  n o s / s p u w n i n g  p a i r  a n d  
s p a w n in g  w a s  ach ieved  o nce  eveiy 
15 Lo 2 0  d a y s  in te rv a l ,  g iv ing  an  
average  o f  2 spavVnings pei‘ m o n th  
p er  pair .  Hoff (1096) a lso  repo r ted  
2 0 .7  a n n u a l  nu rr tbe r  o f  s p a w n in g s  
(1 .7  s p a w n i n g s  o n  a n  a v e r a g e /  
m onth)  a n d  th e  n l im b e r  o f  eggs per  
s p a w n in g  by  P. b ia c a le a f u s  va r ied  
be tw een  146 to 9 8 6  nos ,  giving an  
a n n u a l  n u m b e r  of 1 .752  to 11.832 
e g g s / p a i r /  year.
P aren ta l Care
D uring incubation  period, bo th  the 
pa ren ts  carefully looked after the  eggs 
during day time. This care involved two 
b a s i c  a c t i v i t i e s  v iz ..  f a n n i n g  by  
l lu t te r in g  of t h e  p e c to ra l  f ins  a n d  
m o u t h i n g  to  r e m o v e  th e  d e a d  or 
weakened eggs a n d  d u s t  particles
H atching and Larval Rearing
O n th e  6 “’ d ay  of inc u b a t io n ,  th e  
la rvae em erged  tail f irst from th e  egg 
c a p s u le  (Fig 5} a n d  p e a k  h a tc h in g  
to o k  ))lace a f t e r  s u n s e t  b e tw e e n  
1 8 3 0  a n d  1 9 3 0  h r s .  a t  a  w a t e r  
te m p e r a tu re  range  of 27  to 29° C. 
u n d e r  com plete d a rk n e ss .  The  newly 
h a t c h e d  l a rv a e ,  f ree  s w im m in g ,  
m e a s u re d  1.5 lo 3 .1 m m  in length . 
They  h a d  a  t r a n s p a r e n t  body, large 
eyes ,  v is ib le  m o u th ,  a n d  a  sm a l l  
yolk sac. (Fig 6). The  m o u th  g ape  of 
th e  new ly  h a t c h e d  la rv a e  r a n g e d  
from 3 5 0  to 4 1 0  The  la ivae fed on 
a  m ix e d  c u l t u r e  o f  m i c r o  a l g a e  
Chlorella mari/ia an d  Nannochloropsis 
oculata  (1 .5x10 ' '’ ce lls /m l) a n d  s u p e r  
sm all  rotifer Brac/iionus pHcatihs (6 
to 8 n o s . /m l)  u p  to  8 “‘ day. From 9'" 
day  on w ard s  the  larvae were w eaned  
on to newly h a tc h e d  naup li i
(4 to 6 n o s /m l )  a lo n g  witii ro tifers  
(6 to 8  n o s . /m l)  a n d  m ixed c u l tu re  
of m icro  a lgae  1.5 x lO  " ce l ls /m l .  
F rom  12‘" d ay  lo 17"' day  of posl 
h a t c h ,  t h e  l a rv a e  w e r e  fed w i th  
newly h a tc h e d  a r tc m ia  naup l i i  (4 to 
6 n o s /m l) .  At 15 to 17th day  of post 
h a t c h ,  th e  s iz e  o f  th e  j u v e n i l e s  
ranged  betw een  12.0 to 16mm. All 
th e se  a t ta in e d  b r igh t  re d d ish  co lour 
a n d  m o s t  o f  t h e  fry r e s e m b l e d  
juven i le  /  a d u l t  fish atid  b egan  lo 
s h i f t  f ro m  p a r t i a l l y  p e l a g i c  to  
e p i b e n t h l c  a n d  s t a r t e d  e a t i n g  
m inced  sh r im p ,  fish llesh .  m u ss e l  
m e a t ,  c l a m  m e a t  a n d  fo rm u la te d  
d i e t s .  D a l ly  2 5 %  o f  w a t e r  w a s  
r e p la c e d  w i th  f i l te red  s e a  w a te r .  
M o s t  o f  t h e  h a t c h e r y  p r o d u c e d  
Juveniles  a t ta in e d  a d u l t  co loura tion  
a n d  b an d in g  p a t te rn  a t  4 5  lo 5 0  days  
of pos t  hn lch  (Fig 7). U nder  hntchej'y 
c o n d i t i o n s ,  w ith  m a n a g e m e n t  o f  
w a te r  quality  an d  feeding, 7 5  to 85%  
o f  t h e  l a r v a l  a n d  J u v e n i l e  
survivability  w as  ob ta ined .
W ater Quality M anagem ent
M a in ta in in g  good w a te r  qua l i ty  
a n d  e n s u r in g  mild w ate r  c ircu la t ion  
a re  a lso  found  to be very e ssen t ia l  
for b e t te r  survivability  of la rvae  (Job 
et al 1997, 1998). For tliis. a e ra t io n  
w as  provided a t  ail four  c o rn e rs  of 
t h e  t a n k  t h r o u g h  PVC c o l u m n s  
covered w ith  2 0 0  m icron bo lt ing  silk 
c l o th  to av o id  p o s s i b l e  r u b b i n g  
effects on  delica te  lai'vae. A w a te r  
te m p e r a tu re  range  of 26  to 2 9 °  C, 
s a l i n i t y  3 3  to  3 6  p p l .  d i s s o lv e d  
oxygen 4 .6  to 6 .2  ml/1 a n d  pH 8.1 to
8 . 6  w e r e  m a i n t a i n e d  in  al l  th e  
r e a r in g  t a n k s .  O n e  o f  th e  crit ica l 
p r o b le m s  e n c o u n te r e d  d u r in g  th e  
larval r e a r in g  w a s  th e  “h e a d -b u t t in g  
synd rom e" .  In o rd e r  lo red u c e  th is ,  
m e a s u r e s  w e r e  t a k e n  to  a v o id  
r c n e r t l o n  of light jnside  th e  lank .  
Low i n l e n s i t y  l ig h t  (40  w) w a s  
| ) io v id e d  to e n a b l e  tlu- larvae- lo 
locate  ieed. T h is  h ad  a lso  helped lo 
k eep  th e  la ivae  sw im m ing  tow ards  
t h e  s u r f a c e  a t  n ig h t  r a t h e r  t h a n  
s in k in g  lo th e  bolioni.  It w as  found 
th a t  larval period  from 3 “' a n d  9 ” 
d ay  of pos l  h a tc h  s tage  w as  critical. 
Mortality occurred  d u r in g  th is  period 
d u e  to c h a n g e  in feeding behav iour .  
At th i s  s tage  provision oi feed that 
is  n u t r i t i o n a l l y  a d e ( iu a i e  a n d  ol 
s u i t a b l y  s i z e d  fee d  in  o p t i n i a l  
q u a n t i t y  is o f  vital  Im p o r ta n c e  to 
overcom e th e  critical stage. Foi' this, 
th e  ro tife rs  a n d  w ere  bio-
e n c a p s t i la le d  with v itam in A.D.IC.K 
a n d  f a t t y  a c i d s  (DHA a n d  Kl’A) 
b e f o r e  b e i n g  fed  to  t h e  l a r v a e ,  
' I 'h ro t ig h  d i f f e r e n t  e x p e r l m c n i a l  
t r ia ls ,  \ a r l o u s  hvnclles a s so c ia te d  
w ith lar\ 'a l rea r in g  have now been 
overcom e a n d  a  p roduc l ion  protocol 
h a s  b een  developed for th e  hatchcrv 
p ro d u c t io n  pf P. hiaculeatus.
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